With a view to studying the qualitative features and the variations in fatty acid composition of 6 rapeseed (B. campestris and B. napus) and mustard (B. juncea) varieties, an experiment was conducted. Among these varieties, BARI Sarisha-14 presented the value of 168.4 which was recorded the highest. Both BARI Sarisha-11 and BARI Sarisha-14 was found with the highest iodine value of 39.44; and the highest amount of acid value was recorded from BARI Sarisha-11 (1.867). Gas-liquid chromatographic (GLC) method has been used to determine the composition of essential fatty acid in the seeds of Brassica spp. Hossain et al.; AJRB, 3(3): 1-7, 2018; Article no.AJRB.45954 2 erucic acid, oleic acid, linoleic acid and lenolenic acid were the prime fatty acids in all the varieties. Erucic acid was in the range of 41.11 -51.28%, oleic acid was the highest both in BARI Sarisha-11 and BARI Sarisha-13 contained (18.69%), while BARI Sarisha-9 contained the highest amount of the unsaturated linoleic (17.75%) and linolenic (15.83%) acids. Moreover, palmitic acid, stearic acid and archidic acid were also present in small amount.
INTRODUCTION
Mustard, a crop belonging to the family Bracicaceae has been a core matter of study traditionally for the plant breeders as well as oil chemists for its enrichment in oil content. After soybean and oily palm, these crops like rape (B. campestris L., and B. napus L.) and mustard (B. juncea) ranks the third position as a source of edible vegetable oils in the world [1] . In Bangladesh, the Brassica crop seeds of these cultivars are used to produce lubricating and cooking oil, while tender leaves being served as vegetables. Mustard is a high yielding oilseed with a reasonably high content of oil [2] . Rapeseed oil is a cholesterol-free product having a balance in the amount of unsaturated fatty acid and it has got the lowest level of saturated fatty acid as well, so it is considered as oil of high nutritional value [3] .The unsaturated fatty acid of considerable amount as well as 1% erucic acid content of the studied rapeseed varieties mark its oil quality better than animal fat or other herbal oils in the human diet [4] . Rapeseed-mustard oil quality is determined by the constituent fatty acids including palmitic, stearic, oleic, linoleic, linolenic, eicosenoic and erucic acids; and highly affected by the variety type [5, 6] . Not only the oil quantity but also the oil quality enhancement of rapeseed does fall into the category of the main breeding objectives [7] . From the nutritional point of view, the most important unsaturated fatty acid is linoleic acid. These essential fatty acids like linoleic acid and linolenic acids are not produced in our body, rather they are to be regularly supplied via daily diet. Moreover, oleic acid is an unsaturated fatty acid has the proved antioxidant effect [8] . Erucic acid, although, anti-nutritional and should be <2% in the edible oil, higher erucic acid is of considerable industrial importance [9] .
MATERIALS AND METHODS
Six released varieties of rapeseed and mustard (Brassica spp.) namely BARI Sarisha-9, BARI Sarisha-11, BARI Sarisha-13, BARI Sarisha-14, BARI Sarisha-15and BARI Sarisha-16 were selected for the study. From Brassica campestris were BARI Sarisha 9, BARI Sarisha 14, and BARI Sarisha 15. The Brassica napus varieties were BARI Sarisha 13. Varieties BARI Sarisha 11 and BARI Sarisha 16 were from the Brassica juncea group. The seeds were collected from the oilseeds Research centre of BARI, Gazipur. Seeds were cleaned sun-dried and stored in a plastic container in a cool place until used for the chemical analysis.
Chemical Analyses

Saponification number
Saponification number is the amount (mg) of KOH required to saponify one gram of oil or fat dissolved in a solvent. To calculate the saponification number the IUPAC procedure [10] was followed. The procedure in short is, 2.5 gram oil is to be weighed as well as mixed with 25 ml (0.5 N) ethanolic KOH which is then refluxed for about an hour. After refluxing, the solution is to be titrated against HCl where phenolphthalein is used as an indicator. The disappearance of pink colour is taken as the end-point. Then, maintaining similar conditions, another blank titration is done.
Saponification number is calculated using the following formula: 
Iodine value
The iodine values (IVs) were calculated from fatty acid composition by the method of Hashim et al. [11] , using the following formula: IV = (% Oleic × 0.8601) + (% Linoleic × 1.7321)
Acid value
Acid value of oil is determined by titration of a known weight of it against N/4 sodium hydroxide using phenolphthalein as the indicator. 5-7 g of oil was weighed in 250 ml conical flask and 50 ml denatured alcohol was added and shaken well. Then, 2 ml of phenolphthalein indicator was added and titrated with 0.25 N NaOH after vigorous shaking. Completion of titration was marked after the appearance of a permanent light pink colour which persisted for at least 1 minute.
Estimation of fatty acid composition
Estimation of fatty acid composition was accomplished with the help of Gas-liquid chromatographic method [12] . Procedure: About 12 mg of oil or equivalent amount of oilseeds was taken (seed was crushed in an oil paper and then transferred into a test tube). The sample was extracted and transesterified at the same time with 5 ml ethylated reagent and shaked. The samples were kept for overnight at room temperature. 10 ml salt solution was added and shaked. As soon as the two layers were separated, the benzene phase was transferred to small test tubes. A Philips PU 4500 chromatograph instrument was used with a flame ionization detector (FID). A glass column (1.5m x 4mm) was packed with BDS. With this column, the injection post, column and detector temperature were set at 220°C, 185°C and 240°C, respectively. Nitrogen flow (used as career gas) rate was 22 ml/min, the injection volume was 2µl. Peak areas were measured with an electronic digital integrator (ShinadzuC-R6A chromatopac).
Reagent
Statistical Analysis
The experimental treatments ended up in variations which were traced using the MSTAT package program after going through the statistical analysis of the recorded data for each character from the experiments. Then, the mean for all the treatments was calculated and F variance test was done to do the analysis of variance of characters under the study. The mean differences were evaluated by least significance difference test.
RESULTS AND DISCUSSION
Rapeseed and mustard seeds of six varieties were taken for the determination of quality characteristics and variations in fatty acid composition. The seeds were stored in the storehouse under a suitable storage condition. 
Saponification Value
Acid Value
It is defined as the milligrams of KOH required to neutralize the free fatty acids present in 1 gm of fats/oil. This value is applied to determine the rancidity caused by free fatty acids. Acid values of different varieties of mustard and rapeseed have been presented in Table 1 . The highest acid value was found from BARI Sarisha-11 (1.867), followed by BARI Sarisha-13 (1.667); whereas the lowest acid value was found from BARI Sarisha-16 (1.240) followed by BARI Sarisha-9 (1.310). Chowdhury et al. [16] and Khan et al. [13] found the more or less similar result. Although the present values were lower than the reported values of Richet et al. [15] and Martin et al. [14] . Table 2 presents the demonstration of the Gas chromatography results. The results marked out the significant difference found in between the studied rapeseed and mustard varieties in respective of their fatty acid composition. Thus, palmitic acid presence was highest recorded in BARI Sarisha-9 (2.88%). The next large amount of palmitic was found in BARI Sarisha-16 (2.216%) and BARI Sarisha-14 (2.208%). On the contrary, BARI Sarisha-13 (2.078%) was found with the lowest content of palmitic acid which was significantly similar to the palmitic acid content of BARI Sarisha-15 (2.084%) and BARI Sarisha-11 (2.087%). Now, stearic acid had the concentration range in between 1.042 and 1.397% and arachidic acid had the concentration range in between 4.482 and 7.391%. The highest recorded amount of oleic acid (18.69%) was found in both of the BARI Sarisha-11 and BARI Sarisha-13; whereas it was recorded lowest in BARI Sarisha-9 (9.031% and this was the lowest amount in respect of all the varieties. Lenoleic acid had the concentration range between 13.49 and 17.75%. BARI Sarisha-9 had the highest percentage (17.75%) of linoleic acid and at the same time, it was the highest recorded amount among all the varieties. But, both of the BARI Sarisha-11 and BARI Sarisha-13 contained the lowest amount (13.49%) of linoleic acid. The linoleic acid is mainly a significant content for its effectiveness in the synthesis of food products from the oil. These varieties also contained linolenic acid and erucic acid. The range of concentration of linolenic acid and erucic acid was 6.842-15.83% and 41.11-51.28% respectively. The amount of erucic acid was different among the varieties of rapeseedmustard. The highest recorded amount of erucic acid was found in BARI Sarisha-13 (51.28%) followed by BARI Sarisha-16 (51.03%) and BARI Sarisha-9 (41.11%) was recorded with the lowest amount of it. Moreover, BARI Sarisha-9 was the lowest among all the varieties in respect of its erucic acid content. GLC analytical data reveals that there was a greater amount of unsaturated fatty acid ranging from 78.15 to 90.65% with only a minor presence of saturated fatty acid (7.663 to 10.70%) as found in the six varieties of mustard and rapeseed oils. Even the recent data reveals that it can be recommended for edible purpose because of its higher unsaturated fatty acid content. These findings are in conformity with the results by Chauhan and Kumar [17] , Moser et al. [18] , Niraj et al. [19] and Appelqvist [20] . Mubashir et al. [21] stated that mustard oil contains 42% Erucic acid and 12% Oleic acid, 6% omega-3 alpha-Linolenic acid, 15% omega-6 linoleic acid along with 12% saturated fats. Chauhan and Kumar [17] observed that the concentration of oleic acid (18:1), a beneficial monounsaturated fatty acid, ranges from 3.6-32.2% in rapeseed-mustard oil. Abul-fadl et al. [22] reported that erucic acid was in yellow and brown mustard seeds oils represented about 37.89 and 23.90%, respectively. Oleic acid was ranged between 19.08 to 20.24% of total fatty acid profiles in both yellow and brown mustard seed oils, respectively. Moreover, linoleic acid was recorded about from 12.37 to 21.36 in both yellow and brown mustard seed oils, respectively. Moser et al. [18] stated that mustard oil has a speciality in its fatty acid composition. It contains about 20-28% oleic acid, 10-12% linoleic, 9.0-9.5% linolenic acid, and 30-40% erucic acid. Moreover, Appelqvist [20] found that fatty acid composition of mustard varieties i.e., 3.0%, 0.8%, 9.9%, 13.5%, 9.8%, 6.3% and 52.3% for palmitic acid, stearic acid, oleic acid, linoleic acid, linolenic acid, eicosenoic acid and erucic acid, respectively. 
Fatty Acid Composition
CONCLUSION
Of all these varieties, BARI Sarisha-14 was recorded with the highest saponification value of 168. 4 . Values recorded for all varieties were significantly higher than BARI Sarisha-11(160.5).
The highest amount of iodine value was observed in BARI Sarisha-11 and BARI Sarisha-13 (39.44) and the lowest amount of iodine value recorded in BARI Sarisha-14 (36.19). The highest acid value was found from BARI Sarisha-11(1.867); whereas the lowest acid value was found from BARI Sarisha-16 (1.240). Besides, palmitic acid was found highest in BARI Sarisha-9 (2.88%) and it was found lowest in BARI Sarisha-13 (2.078%). The concentration of stearic acid varied from 1.042 to 1.397%; whereas arachidic acid contents ranged from 4.482 to 7.391%. The highest amount (18.69%) of oleic acid was calculated in both of the of BARI Sarisha-11 and BARI Sarisha-13, whereas the lowest amount was marked in the BARI Sarisha-9 (9.031%) and this is the lowest value recorded among all the varieties. Again, the linoleic acid was recorded highest in BARI Sarisha-9 (17.75%) and it was found lowest in both of the BARI Sarisha-11 and BARI Sarisha-13(13.49%). The concentration of linolenic acid wad between the range of 6.842 to 15.83%. Moreover, erucic acid was found highest in BARI Sarisha-13 (51.28%) and it was recorded lowest in BARI Sarisha-9 (41.11%) which was also the lowest recorded amount among all the varieties. Mustard and rapeseed contained a range of 78.15 to 90.65% unsaturated fatty acid, and merely a range of 7.663 to 10.70% saturated fatty acid.
